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(54) POLYESTER RESIN COMPOSITION FOR CONTAINER AND CONTAINER MADE THEREOF 

(57)Abstract: 

PURPOSE: To provide a polyester resin composition for container, composed of polyethylene terephthalate and a higher alcohol 
and giving a container having low acetaldehyde content and suitable as a container for drink. 

CONSTITUTION: The objective polyester resin composition for container is produced by compounding (A) 100 pts.wt of a 
polyester resin containing ethylene terephthalate unit as main recurring unit and having an intrinsic viscosity of preferably 
0.6-0.9dl/g with (B) 0.02-3 pts.wt. (preferably 0.1-2 pts.wt) of a higher alcohol, preferably a 10-35C saturated cham aliphatic 
alcohol (e.g. stearyl alcohol and cetyl alcohol) and, as necessary, a colorant, a filler, a lubricant, an ultraviolet absorber, etc. The 
addition of the component B is carried out e.g. by adding to a reaction system during the production of the component A or 
addmg in the melt-molding of the component A. The obtained composition is molded to form a hollow vessel by extrusion 
blow-molding or injection blow-molding process, etc., or is extrusion molded to obtain a sheet, which is formed to a container 
such as tray. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the container which consists of a polyester resin constituent for containers, and 
this resin constituent. It is related with the still more detailed polyester resin constituent for the containers with which this 
invention gives few polyester containers of an acetaldehyde content, and this container. 
[0002] 

[Description of the Prior Art] In recent years, the container obtained by carrying out melting shaping of the polyester resin 
including polyethylene terephthalate has appeared on the market in the commercial scene widely as bevel-use containers, such as 
carbonated drinks, such as cola, and mineral water, from the point of excelling in transparency, dynamics physical properties, 
health nature, and economical efficiency. However, the main polyester resin which is represented by polyethylene terephthalate 
and whose unit is ethylene terephthalate repeatedly is usually pyrolyzed at the time of the meltmg polymerization and melting 
shaping, and generates an acetaldehyde. If an acetaldehyde exists in the container quality of the material, in order to be eluted after 
contents restoration and to have a bad influence on the taste and smell of contents, it is the big evaluation criteria in the container 
which consists of the above-mentioned polyester resin that there are few amounts of acetaldehydes which exist in the polyester 
container quality of the material. Even for cola and mineral water tending [ very ] to be influenced by the acetaldehyde, and the 
elution of an acetaldehyde even especially spoiling the commodity value of these drinks remarkably, for a certain reason, the 
actual condition is that it is anxious for the polyester container with which the acetaldehyde content was reduced more. 
[0003] There is the approach of using an object with few acetaldehyde contents as polyester resin used as the way method for 
reducing the amount of acetaldehydes in the container quality of the material which consists of main polyester resin whose unit is 
ethylene terephthalate repeatedly in order to carry out melting shaping of the container. In the purpose, it is known that it is 
effective to use the polyester resin obtained by carrying out solid state polymerization. That is, polymerization degree can be 
raised by ****** which gives the polyester prepolymer obtained by the melting polymerization method to solid state 
polymerization under reduced pressure or circulation of inert gas, reducing the acetaldehyde content in this polyester prepolymer. 
However, depending on an application, it is hard to say the polyester resin obtained by this solid- state-polymerization method that 
the content of an acetaldehyde is level low not necessarily enough even if it is the container obtained by lying down on melting 
shaping, and a polyester ingredient for containers which gives a container with still still few contents of an acetaldehyde is 
desired. 
[0004] 

[Problem(s) to be Solved by the Invention] One of the purposes of this invention is to offer the polyester ingredient for containers 
which gives the polyester container with which the acetaldehyde content was reduced further, and other purposes of this invention 
are to offer fewer polyester containers of an acetaldehyde content. 
[0005] 

[Means for Solving the Problem] According to this invention, one of the above-mentioned purposes is repeatedly attained by 
offering the polyester resin constituent for containers which consists of higher alcohol of 0.02 - 3 weight section to the main 
polyester resin and this main polyester resin 100 weight section whose unit is ethylene terephthalate. Moreover, according to this 
invention, other above-mentioned purposes are attained by offering the container which consists of this polyester resin constituent. 

[0006] the polyester resin in this invention - as the principal component of a glycol component - ethylene glycol - desirable ~ 
more than 70 mol % - it contains. As for the ethylene glycol as one of the glycol components, as this ester plasticity derivative, 
ethylene oxide is illustrated here also including the ester plasticity derivative. It is desirable from giving the container the main* 
copolymerized polyester resin repeatedly made into a unit excelled [ container ] polyethylene terephthalate resin or ethylene 
terephthalate in a mechanical property, transparency, etc. as this polyester resin. As a copolymerization component, from this 
viewpoint, preferably The phthalic acid of the amount not more than 10 mol % of all acid components, Isophthalic acid, 
hexahydrophthalic acid, naphthalene dicarboxylic acid, an adipic acid, dicarboxylic acid [, such as sebacic acid, ]; - carboxylic 
acids, such as oxy acid like a p-oxy-benzoic acid, - and - desirable - 1 of the amount not more than 10 mol % of all alcoholic 
components, and 2-propanediol - 1,3 -propanediol, 1 ,4-butanediol, 1 ,6-hexanediol, Diols, such as 1, 9-nonane diol, neopentyl 
glycol, a diethylene glycol, triethylene glycol, and cyclohexane dimethanol; alcohol, such as alcohol more than trivalent [ of 
trimethylol propane pentaerythritol, etc. ], is illustrated. 
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[0007] The polyester resin in this invention can be manufactured according to the usual approach. Namely, the glycol raw 
material which mainly consists of ethylene glycol; the polyester resin in this invention can be obtained by solidifying the 
prepolymer obtained [ low-grade polymer / the esterification reaction or / which was made to carry out an ester exchange reaction 
and was obtained ] by carrying out a melting polymerization in monomers, such as a dicarboxylic acid raw material which mainly 
consists of terephthalic-acid low-grade alkyl ester, such as a terephthalic acid or dimethyl terephthalate, considering as the chip of 
the configuration of arbitration, such as the shape of the shape of a dice, and a cylinder, and subsequently carrying out solid state 
polymerization of this chip. As for a melting polymerization, it is desirable under reduced pressure under existence of ester 
polymerization catalysts, such as diacid-ized germanium, to carry out on 250-290-degree C conditions. As for the limiting 
viscosity of the prepolymer generated by the melting polymerization, it is desirable that it is within the limits of 0.35 - 0.70 dl/g. 
In addition, in an esterification reaction, an ester exchange reaction, or a melting polymerization, diethylene- glycol byproduction 
inhibitors, such as organic amines, such as tetra-alkyl ammonium hydroxide, such as tetraethylammonium hydroxide, 
triethanolamine, and triethylamine, may be added in the system of reaction. The amount of acetaldehydes in a container may be 
further reduced by adding a diethylene- glycol byproduction inhibitor. After carrying out predrying of the prepolymer chip at the 
temperature of 1 90 degrees C or less, it is desirable to carry out solid state polymerization. As for solid state polymerization, it is 
desirable to cany out by making a prepolymer chip flow at the temperature of 1 90-240 degrees C under reduced pressure or 
circulation of inert gas, such as nitrogen gas. As for the limiting viscosity of the polyester resin obtained by solid state 
polymerization, in the purpose which obtains the good container of a mechanical property, it is desirable that it is within the limits 
of 0.6- 0.9 dl/g. 

[0008] In addition to the above-mentioned polyester resin, the polyester resin constituent of this invention contains higher alcohol. 
As this higher alcohol, the chain-like saturation fatty alcohol of the carbon numbers 10-35, such as stearyl alcohol, cetyl alcohol, 
and mehssyl alcohol, is desirable. The content rate of the higher alcohol in the polyester resin constituent of this invention is 0.02 
- 3 weight section to the polyester resin 100 weight section, and is 0.1 - 2 weight section preferably. The amount of higher alcohol 
cannot fully reduce the acetaldehyde content of the container obtained as it is under the 0.02 weight section to the polyester resin 
1 00 weight section. The reduction effectiveness of the acetaldehyde content of the container which will be obtained on the other 
hand if 3 weight sections are exceeded falls, and the transparency of a container falls. The approach of arbitration, such as the 
approach of adding in the system of reaction during manufacture of (1 ) polyester resin as the combination approach mto the 
polyester resin of higher alcohol and the approach of adding at the time of melting shaping of (2) polyester resin, is adopted. In 
addition, in the polyester resin constituent of this invention, different-species polymers, such as a well-known additive and/or 
polyethylene, such as a coloring agent, a bulking agent, lubricant, an ultraviolet ray absorbent, an anti-oxidant, and a surface 
active agent, a polycarbonate, and ethylene / vinyl alcohol copolymer, may contain. 

[0009] The container of this invention can be manufactured by the melting fabricating method which may generally be used in 
usual polyester resin using the above-mentioned polyester resin constituent. For example, by blow-forming methods, such as the 
usual extrusion blowing-in method, the injection blowing-in method, and the approach (cold parison process) of carrying out 
blow forming, after reheating preforming, since it is filled up with drinks, such as a carbonated drink, juice, and mineral water, 
this polyester resin constituent can be used as a suitable hollow container. Moreover, after sheet-izing by extrusion molding, it can 
also consider as containers, such as a cup and a tray, by the vacuum or compressed-air thermoforming. In addition, it is desirable 
to fabricate in this melting shapmg by low temperature and the short residence time generally, as much as possible' [ more than the 
melting point of polyester resin and in order to control generation of the acetaldehyde in the time of melting shaping ], although 
the molding temperature of 320 degrees C or less is usually adopted 
[0010] 

[Example] Hereafter, this invention is not limited by these examples although an example explains this mvention concretely. 
[001 1] In addition, the measuring method adopted in the following examples of reference, examples, and examples of a 
comparison is as follows. 

[0012] (1) Based on the result of having measured viscosity at 30 degrees C, it asked using the solution of the phenol / 
tetrachloroethane same weight mixed solvent of a limiting viscosity sample (a prepolymer or polyester resin). 
[00 1 3] (2) Preforming was formed with injection molding on conditions with a die temperature of 1 2 degrees C using the amount 
desiccation polyester resin chip of acetaldehydes in a hollow container for the barrel temperature of 290 degrees C, and cycle-time 
36 seconds, then this preforming was heated, and the circular hollow container of 1 .51. of content volume was produced by 
carrying out blow forming on condition that the preforming temperature of 100 degrees C of just before blowing in, and blow 
pressure 20 kg/cm2. In addition, condominium PURASUTO LB01 was used as a blow-forming machine, using Ni'ssei ASB50 as 
an injection molding machine. Thus, after sealing immediately after fabricating the obtained circular hollow container, leaving it 
at 2 1 degrees C and 65% of relative humidity for 1 hour and nitrogen gas's permuting the air in a container subsequently it sealed 
and was left at 21 degrees C and 65% of relative humidity for 24 hours. The nitrogen gas in a container was collected quantitative 
analysis was earned out by Shimadzu gas-chromatograph GC-9A, and it asked for the acetaldehyde concentration (mug/dl) of this 
nitrogen gas. 

[00 1 4] 1 00 ppm tetraethylammonium hydroxide was added to the slurry which consists of the example terephthalic-acid of 
reference 100 weight section, and the ethylene glycol 45 weight section, this was esterified at 250 degrees C under pressurization 
and the mixture of screw-beta-hydroxyethyl terephthalate of 95% of rates of esterification and its low-grade polymer was 
prepared. Subsequently, the diacid-ized germanium 0.016 weight section as a catalyst was added to this mixture 124 weight 
section, the polycondensation reaction was performed at 280 degrees C under reduced pressure with an absolute pressure of 1 



2 of 3 



8/5/04 10:17 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



ton, and the prepolymer of limiting viscosity 0.60 dl/g was prepared, and it extruded in the shape of a strand, it cut from the 
nozzle, and was made the cylindrical chip. After drying the chip of the obtained prepolymer at 1 50 degrees C for 5 hours, solid 
state polymerization was carried out at 205 degrees C under the nitrogen air current for 1 5 hours. The limiting viscosity of the 
obtained polyester resin chip was 0.75 dl/g. 

[001 5] The polyester resin chip obtained in the example 1 and the example of 2 reference was supplied to the melting extruder 
and after kneading with the stearyl alcohol of the amount which shows this polyester resin in Table 1 m a melting condition, 
injection molding was carried out to preforming. Subsequently, the circular hollow container with the good transparency of 1 51 
of content volume was obtained by carrying out blow forming of this preforming, respectively. The amount of acetaldehydes of 
this circular hollow container is shown in Table 1 . 

[0016] The polyester resm chip obtained in the example of the example reference of a comparison was supplied to the melting 
extruder, injection molding was performed, without blending stearyl alcohol, and the circular hollow container with the good 
transparency of 1 .51. of content volume was obtained by subsequently carrying out blow forming. The amount of acetaldehydes of 
this circular hollow container is shown in Table 1 . 
[0017] 
[Table 1] 







mimts. (ug/di) 


mmmi 


0. 50 


3. 2 




1. 00 


2. 7 


it turn 


0 


4. 5 



(m # y r nwn i o o Sfises^ 



[0018] 

[Effect of the Invention] According to this invention, the polyester resin constituent for containers which gives the container with 
which the acetaldehyde content was reduced is offered a passage clear from the above-mentioned example. Moreover since there 
are few acetaldehyde contents, the container offered by this invention is suitable especially as a container for being filled up with 
the drink to which the taste or a smell tends to fall by acetaldehydes, such as cola and mineral water 



[Translation done.] 
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